In this paper, we deal with an initial boundary value problem for a p-Laplacian evolution equation with nonlinear memory term and inner absorption term subject to a weighted linear nonlocal boundary condition. We find the effects of a weighted function as regards determining blow-up of nonnegative solutions or not and establish the precise blow-up estimate for the linear diffusion case under some suitable conditions.
Introduction
In the past decades, there have been many works dealing with global existence and blowup properties of solutions for nonlinear parabolic equations, especially the initial boundary value problems with nonlocal terms in equations or boundary conditions, we refer to [-] and references therein. For the study of an initial boundary value problem for local parabolic equations with nonlocal boundary condition, we refer to [ 
where p ≥ , q > . They obtained the sufficient conditions of global existence and blowup of solutions under appropriate critical conditions. Furthermore, under the following assumptions:
u  (r) <  and u  (r) < , (.) http://www.boundaryvalueproblems.com/content/2014/1/8 they derived the following blow-up rate:
for the special case p >  and q = . It is necessary to point out that assumption (.) seems to be reasonable, but unfortunately, the authors of [] did not give a relationship between u  (x) and equation (.). The characterization of the monotonicity condition (.) was given by Souplet in [], who proved the existence of monotone in time solutions for the above problem and obtained the blow-up rate (.) without the assumption of condition (.).
Zhou et al.
[] considered the following singular diffusion equation with memory term: 
subject to a weighted nonlinear nonlocal boundary,
where p, q ≥ . They gave the conditions of global existence and blow-up of solutions and the blow-up rate of solutions for q = , l =  by establishing an auxiliary function. In view of the works mentioned above, a nonlocal parabolic equation with time-integral term does not seem to be so much investigated as nonlocal equations with space-integral terms. Already at first glance, the problem with a memory term has some difficulties in proving the existence of non-global solutions. First if t is sufficiently small, the nonlinear memory term vanishes, and then it is not clear whether the comparison principle holds in proving the existence of global small solutions. As far as we know, there are a few papers about the blow-up phenomenon for the p-Laplacian evolution equation with nonlinear memory term. Motivated by it, we consider the global existence and blow-up properties of the following p-Laplacian evolution equation with nonlinear memory term and inner absorption term:
subject to weighted linear nonlocal boundary and initial conditions
with smooth boundary. The weight function f (x, y) ≡  in the boundary condition is continuous, nonnegative on ∂ × , and f (x, y) dy >  on ∂ , while the nonnegative and nontrivial initial data Our main goal is to find the effects of weight function on global or non-global existence of solutions for problem (.)-(.), the suitable range of nonlinear exponent, and to give the blow-up rate estimate under some suitable conditions. In addition, we treat the nonlocal nonlinearity Hölder (non-Lipschitz) cases m or n ∈ (, ), as well as the Lipschitz cases m, n ≥  in this paper. We get our main results by establishing a modified comparison principle, constructing the suitable upper and lower solutions (including the self-similar lower solutions, the eigenfunction argument and the technique of ordinary differential equation and so on) and the auxiliary function. Moreover, our results extend part of or all results in [-]. The detailed results are stated as follows.
• For arbitrary f (x, y) > . If α + β > max{p -, m}, then the solution of problem (.)-(.) blows up in finite time for sufficiently large initial data.
blows up in finite time for all strictly positive initial dates with T sufficiently large. The rest of the paper is organized as follows. In Section , we give the preliminaries for our research. The proofs of blow-up results and blow-up rate of solutions are given in Section . In Section , we will deduce the results of global existence.
Comparison principle and local existence
Since equation (.) is degenerate when p > , there is no classical solution in general. Hence, it is reasonable to find a weak solution. To this end, we first give the following definition of nonnegative weak solution of problem (.)-(.).
Definition  If the nonnegative function u(x, t) satisfies the following conditions: The following modified comparison principle plays a crucial role in our proofs, which can be obtained by establishing a suitable test function and Gronwall's inequality.
Proposition  (Comparison principle) Suppose that u(x, t) and u(x, t) are the lower and upper solutions of problem
Proof For x ∈ , since u(x, t) and u(x, t) are the lower and upper solutions of problem (.)-(.), respectively, it follows that
u(x, t) and u(x, t) are bounded functions, we can get
That is,
By Gronwall's inequality, we can deduce that (u -u) + = , and so u(
in the case of (u -u) + dy =  in . Therefore, we obtain u(
Next, we state the theorem of local existence and uniqueness without proof. http://www.boundaryvalueproblems.com/content/2014/1/8 Proof In order to prove the blow-up result, we need to establish a self-similar blow-up solution. Let
Theorem (Local existence and uniqueness) Suppose that p
≥ , α ≥ , β > , m >  and k > , the nonnegative initial data u  ∈ L ∞ ( ) ∩ W ,p  ( ) satisfies the compatibility condi- tions u t (x, ) = div(|∇u  (x)| p- ∇u  (x)) -ku s  (x) for x ∈ and u  (x) = f (x, y)u  (y) dy for x ∈ ∂ . Then there exists a constant T * >  such that problem (.)-(.) admits a nonneg- ative solution u ∈ C(, T; L ∞ ( )) ∩ L p (, T; W ,p  ( )) for each T < T * . Furthermore, either T * = ∞ or lim t→T * sup u(x, t) ∞ = ∞.
Remark 
, with ≤ r ≤ R, ξ > ,  < t < T,
It is obvious that u(r, t) blows up at r =  as t approaches T. Set
An explicit calculation yields
Then there exists r  ∈ (, R) satisfying
and
Therefore we have
In view of the above, this gives
We will discuss the problem for two cases.
We need to show that for sufficiently small T,
Let δ be sufficiently large, satisfying ξδ > . By the condition T  < v ≤ T  ,  < ω ≤ , and
, we just have to make the following equality hold:
It is obvious that it holds for r  < r ≤ R.
Case .
T  < t < T, choose ξβ >  and we can get
thus we find
In order to get the result, we have to show that
in which case we can get the result.
(ii)  ≤ r < r  ; we have  ≤ ω ≤ nπ  R  and ω ≥ cos
we know that
, and
, it is obvious that   < B <  and ω δ ≥ A. Substituting equation
Finally, we need to show that
. 
In other words, we just need the following inequality:
to hold. So choose T to be small enough, and we can get Proof Consider the following problem: 
Since T > k and α + β > , the solution of this problem blows up in finite time if v  > ( Suppose that the solution u(x, t) of problem (.)-(.) with p =  blows up in finite time, and let U(t) = max x∈ u(x, t). We suppose that the initial data satisfies the following assumptions: 
Proof It is obvious that U(t) is Lipschitz continuous and differentiable almost everywhere. By equation (.) with p =  and U(t) ≤ , it yields
and thus
Integrating the result above over (t, T), we can obtain the conclusion.
Proof of Theorem  Let J = u t -δu α+β , where δ >  is sufficiently small. Since α + β > , we
so we can choose δ >  to be small enough and thus obtain
we can infer that
Selecting u  (x) < qη  , we can deduce that the result holds. ,  , we can get
On the other hand, for x ∈ ∂ and sufficiently large A, we have
Choosing u  to be sufficiently small such that u  ≤ kA 
